The developmental patterns of plasma and pituitary levels of the three glycoprotein hormones, FSH, LH and TSH, were studied in hypothyroidism and after thyroxine administration. Rats were radiothyroidectomized at birth and the pituitary and circulating hormone levels were measured at five-day intervals from 5 to 4 o days of age by double-antibody radioimmunoassay. Body weight and weight of selected endocrine organs, and age of vaginal opening served as indices of growth and sexual maturation. In the controls, pituitary levels changed little with age, or increased slightly, plasma TSH, FSH and LH levels showed in these animals a peak at day i 2 , r 5 and 20 , respectively ; this peak was followed by a decline and, in the case of TSH and LH, a subsequent rise with age. In the hypothyroid rats, the patterns of all three hormones were significantly altered in plasma : TSH and LH levels were significantly higher at day 5 and continued to remain higher than controls until day 40 ; FSH levels were significantly increased only at day 5 . TSH and LH content of the pituitary was significantly elevated at day 3 o and 35 . Replacement therapy with thyroxine returned to normal all of the foregoing alterations induced by hypothyroidism.
INTRODUCTION
It is well known that neonatal hypothyroidism affects the maturation of the central nervous system (CNS) (G!!r, and T IMIRAS , 19 6 7 a, 19 6 7 b ; V A i<CANA and TIMIRAS, I9 6g ; GO M E Z , 1071 ; BAI,A Z S 2 E C tL., I97 I ; DA L AL et al., 1971 ; T I M I RAS, I972 ; VAI,CABA et al., 1975 ) and, in turn, the development of certain endocrine functions (B AKK E, G!r.r,!RT and 1 /AWR E N CE, 1970 ). For example, in both male and female rats, early thyroid deficiency is associated with delayed growth and sexual maturation. While we know that synthesis of growth hormone and prolactin (originating from the acidophil cells of the anterior pituitary) is decreased in hypothyroid animals (K IKUYAMA et al., 1974 ) Experimental hypothyroidism Offspring of mothers placed on the regimen described above received a single intraperitoneal injection of 100 yC of carrier-free 1 ' l I one day after birth. They displayed a severe degree of hypothyroidism, as described by G OLDBERG and C HAIKOFF ( 1949 ) 
RESULTS

Body and orgau weights
As shown in figure I , body weight in control and hypothydroid animals was similar until day 10 , when hypothyroid animals began to lag behind; body growth ceased after day 25 in hypothyroid rats. By day 40 , for example, average body weight in controls was io5.8 ! 3 . 0 g in contrast to 37.6 ! 3 .6 g in hypothyroid animalsa highly significant difference (p < o.ooi). Thyroxine-treated hypothyroid animals (not illustrated here) showed normal weight curves.
Vaginal opening in control animals was evidenced in 2/9 rats at day 35 and 3/ 6 by day 40 , but not in any of the hypothyroid groups. (Vaginal opening in the I,ong-F,vans rats occurs normally through day q. 5 .) Delayed vaginal opening was accompanied by lower ovarian and uterine weight (fig. I ) ; however, when these organ weights were calculated as percentage of body weight, the marked decrease in body size had the effect of obliterating the differences seen in the absolute weight. In the case of adrenal and pituitary, weights were significantly higher at most ages ( fig. z) .
In the hypothyroid animal given replacement therapy, organ weights were similar to those of controls. Intact animals treated with thyroxine showed no differences from controls either in body or organ weight, and thus no data are given here for either of these groups.
Plasma and pituitary levels of FSH As illustrated in figure 2 a, plasma FSH levels were significantly higher in hypothyroid rats at day 5 . In the days following, however, the plasma FSH pattern was similar in experimental and control groups and both groups showed a significant peak at day r 5 . FSH levels in thyroxine-treated animals were comparable to control values at day 5 and day 25 ( fig. 2 b) .
FSH content in the whole pituitary was found to be generally lower in the developing hypothyroid rats, although when values were expressed as !tg/mg pituitary, the resulting curve was similar in experimental and control animals except at day 35 when it was significantly lower ( fig. 2 c, d ).
Plasma and pituita y y levels of LH In controls, plasma LH levels increased with age showing the highest value at 2 o days followed by a decrease prior to the onset of puberty and a progressive increase from day 30 to 40 . Plasma I,H levels were significantly higher in hypothyroid rats from day 5 and, unlike controls, remained constantly high until day 40 ( fig. 3 a) .
At day 5 , thyroxine administration did not affect I,H levels in intact animals but returned towards normal the elevated levels of the hypothyroid rats ; at 25 days, thyroxine decreased I,H levels in hypothyroid and to a lesser degree in intact animals ( fig. 3 b) .
I,H content in the whole pituitary gradually increased from day 5 to 2 o in hypothyroid and control groups, but subsequently decreased significantly in the hypothyroid group in contrast to controls which maintained high levels throughout the experimental period ( fig. 3 c, d) . When values were expressed as fL gfmg pituitary, the general pattern was similar between control and hypothyroid animals, but levels were depressed in hypothyroid rats, a significant reduction being apparent only at day 35.
Plasma and pituitary levels of TSH The present data confirm our previous findings that plasma TSH levels are markedly higher in developing hypothyroid rats than in controls from days 5 to 40 (fig. 4 a) . Both groups that received thyroxine treatment showed considerably lower plasma TSH levels at day 5 and particularly at day 25 than both hypothyroid and intact controls ( fig. 4 b) . Pituitary levels of TSH were generally lower in the hypothyroid animal as compared to controls ( fig. 4 c, d According to an alternate hypothesis, the delayed maturation of the brain as a whole induced by hypothyroidism (T IMIRAS , 1972 ) would also be reflected in alterations in developmental patterns of gonadotropin secretion. We know, for example, that in the rat the hypothalamic-hypophyseal system undergoes rapid development from day 5 to 40 (G LYDON , 1957 ) and that the critical time for the maturational effects of thyroid hormones on the brain is between day 8 and 12 (G!!! and T IMIRAS , 1 9 67 a, 1967 b). Ces résultats indiquent que le fonctionnement normal de la thyroïde dans la période néona-tale est indispensable pour la croissance et la maturation sexuelle normales chez la ratte.
